KCl potentiates forskolin-induced PC12 cell neurite outgrowth via protein kinase A and extracellular signal-regulated kinase signaling pathways.
In the present study, the effect of KCl-induced calcium influx on PC12 cell differentiation was examined. We show that KCl depolarization potentiates the effect of forskolin-induced neurite outgrowth of PC12 cells. The effects of KCl and forskolin were mediated via the protein kinase A (PKA) and the extracellular signal-regulated kinase (ERK) signaling pathways, since addition of the ERK kinase (MEK1) inhibitor PD98059 and the PKA inhibitor H89 inhibits neurite outgrowth. KCl depolarization and forskolin synergistically activate the ERK signaling pathway, but whereas KCl-mediated ERK activation depends on both PKA and MEK1, forskolin activates ERK in a PKA-independent manner. Finally, we find that KCl depolarization and forskolin both induce nuclear ERK2 translocation via a PKA- and MEK1-dependent pathway. The results demonstrate that PKA and ERK play a key role in KCl- and forskolin-induced neuronal differentiation by integration of signals from both pathways.